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Copyright Wiley-VCH Verlag GmbH & Co. KGaA, 69451 Weinheim, 2011 Unravelling the Reaction Path of Rhodium-MonoPhos-Catalysed Olefin Hydrogenation** Elisabetta Alberico,* [a] Wolfgang Baumann,* [b] Johannes G. de Vries,* [c] Hans-Joachim Drexler, [b] Serafino Gladiali, [d] Detlef Heller, [b] Huub J. W. Henderickx, [c] and Laurent Lefort [c] chem_201101793_sm_miscellaneous_information.pdf Proton signals A-4 and B-5 coincide, despite the clearly distinct coupling constants no exact value can be extracted. The assignment of carbon signals with * may be interchanged. Position A-3 approaches the olefinic proton at 6.01 ppm (positive NOE). For this complex, four distinct naphthyl systems were identified by 1 H NMR (see Table SI3 ), the analysis was assisted by COSY and NOESY experiments. Although no complete assignment to molecular positions was achieved, it is evident that one of the naphthyl groups (D) differs from the others. This group is coordinated to the rhodium atom of the symmetry-related second part of the dinuclear complex. The signals due to this group, in particular those of the four-spin-system, 5-H to 8-H, exhibit detectable spin-spin-coupling to phosphorus (SI17) and rhodium (SI18). This is not the case for all other protons and brings us to the conclusion that coordination takes place from this sixmembered ring. Solutions for characterizing the product complex [Rh((R)-MonoPhos) 2 ((S)-MAC(H) 2 )]SbF 6 ((R,R)(S)-12) were prepared by hydrogenating MAC 2a and [Rh(I)((R)-MonoPhos) 2 (NBD)]SbF 6 8a in either dichloromethane-d 2 or 1,2-dichloroethane-d 4 (molar ratio substrate:Rh = 1.2). The solutions were analyzed without further workup and thus contain also the hydrogenation product norbornane and further complexes that could not be characterized. From the proton NMR spectra it is evident that about half of the hydrogenation product is coordinated to the Rh((R)-MonoPhos) 2 core, whereas the 31 P NMR spectra show only the resonance of 12 (SI22), the signals due to the remainder of the Rh complexes are not resolved. As the reaction proceeds with a high ee to the (S)-configured phenylalanine derivative, the resonances due to the diastereomeric complex of the (R)-configured product are not detected. At ambient temperature, the 1 H NMR signals are rather broad, but sharpen a little upon cooling down the solution. The reason is the exchange between the ?
6 -coordinated and the residual free reaction product in solution. This process is detectable by 1 H exchange spectroscopy (SI23, SI24, SI25). All 1 H resonances of the coordinated amino acid ester (and the connected 13 C signals by indirect detection) were identified, they are clearly shifted to lower frequencies as compared to the free product (cf. The relative intensity of the peak due to the substrate adduct fragment m/z 1039.9 has been shown to increase when the speed of injection increases. By injecting a bigger amount of solvent per unit of time the probe is cooled down to a lower temperature because of the rapid evaporation of the solvent. This is beneficial for the time of survival of fragment m/z 1039.9 before it breaks down. 
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